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1
BLOW MOLDING MACHINE

This application is a U.S. national stage application of
International Patent Application No. PCT/IP2013/072174,
having an international filing date of Aug. 20, 2013, which
designated the United States and which claims priority from
Japanese Patent Application No. 2012-181878, filed on Aug.
20, 2012, the entirety of both of which are incorporated
herein by reference.

TECHNICAL FIELD

This invention relates to a blow molding machine and, in
particular, a blow molding machine for delivering a blow
molded container to a device for a process subsequent to the
blow molding machine (may be referred to as a post-
process).

BACKGROUND ART

Among blow molding machines is a blow molding
machine operated by a so-called 1.5 stage process which has
the advantages of both a 1 stage process and a 2 stage
process (see, for example, Patent Document 1). The blow
molding machine according to the 1.5 stage process, like a
blow molding machine according to the 1 stage process, is
equipped with an injection molding unit or section for
forming a preform by injection molding, a blow molding
unit or section for forming a container (bottle) by blow
molding the preform, and a transport unit or section for
transporting a plurality of the preforms to the blow molding
unit or section. However, a blow molding cycle is shorter
than an injection molding cycle carried out in the injection
molding unit or section, and the ratio between the number N
of simultaneously injection molded products and the number
M of simultaneously blow molded products is set, for
example, at N:-M=3:1.

The bottle formed by blow molding in such a blow
molding machine is either dropped onto a chute, or carried
to the outside of the machine while being maintained in an
upright or inverted posture. In Patent Document 2, a blow
molding section is provided on one side of a rectangular
transport path for transporting the preform or bottle in an
inverted state, and a product ejection section is provided on
another side of the transport path adjacent to the one side.
The product ejection section reverses the container from an
inverted state to an upright state, and ejects the container out
of the blow molding machine, by means of an arm which
grips a neck portion of the container being transported in the
inverted state after blow molding. The inverted state refers
to a state in which the neck portion faces downward, while
the upright state means the reverse of the inverted state. In
Patent Document 3, a blow molded container is transported
by a plug provided on a conveyor belt, and is delivered from
a discharge station to a rail. Then, the container is delivered
to a post-process along the rail by an air jet ejected from a
slit formed in a hollow conduit provided along the rail.

PRIOR ART DOCUMENTS
Patent Documents
Patent Document 1: Japanese Patent No. 2954858

Patent Document 2: JP-A-8-224775 Patent Document 3:
JP-T-2002-509064
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2
SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

In accordance with the high cycle operation of the blow
molding machine, the post-process is also automated and
integrated into one line, thus enabling integrated manufac-
ture ranging from bottle production to filling and labeling. In
order not to stop the production line involving high speed
processing, it is necessary to deliver bottles, which have
been transported from the blow molding machine, to the line
for the post-process speedily, stably and reliably.

The blow molding machines disclosed in Patent Docu-
ment 2 and Patent Document 3 can supply the blow-molded
containers continuously to the post-process. Patent Docu-
ment 2, however, does not disclose a device for delivering
the container, which has been conveyed to the outside of the
machine by the arm of the product ejection section, to the
device of the post-process.

If the bottle supported by the rail is carried out to the
post-process by an air jet, as in Patent Document 3, it is
difficult to carry the bottles outward, with the bottles being
maintained at constant intervals. Thus, the bottles being
carried out may collide with each other to damage the bottles
and deform them. It is also difficult to make a precision
adjustment of the air jet in charge of the bottle carry-out
action, and an adjusting operation is tiresome.

The present invention has been accomplished in the light
of the foregoing circumstances. It is an object of the inven-
tion to provide a blow molding machine which stabilizes the
act of delivering a blow-molded container to a post-process,
and which facilitates the adjustment of the delivery action so
as to be adapted for the device of the post-process.

In the blow molding machine according to the 1.5 stage
process, batch processing is performed in the injection
molding section and the blow molding section, whereas
preforms are continuously transported in the transport sec-
tion. With such a blow molding machine, when the time
involved in injection molding or blow molding is to be
changed during a molding operation, the machine needs to
be stopped once, thus posing the problem of a poor operating
efficiency.

The present invention has been accomplished in the light
of the above circumstances. It is an object of the invention
to provide a blow molding machine which can change the
time involved in injection molding or blow molding, without
stopping the molding operation.

The blow molding machine is also equipped with a
cooling section for forcibly cooling a preform injection
molded in the injection molding section. Transport of the
preform from the injection molding section to the cooling
section is performed, for example, by a vacuum means. That
is, the interior of the preform is sucked by the vacuum means
mounted on a neck portion of the preform, whereby the
preform is held and transported. During this process, the
interior of the preform is always at a negative pressure, so
that a barrel portion of the preform may be deformed in a
concave shape. This deformation of the preform affects the
shape (quality) of the blow-molded container.

The present invention has been accomplished in the light
of the above circumstances. It is an object of the invention
to provide a blow molding machine which can transport the
preform from the injection molding section to the cooling
section without deforming it.

Means for Solving the Problems

A first aspect of the present invention, aimed at solving
the above problems, is a blow molding machine comprising
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a blow molding section for blow molding a plurality of
containers within a blow cavity mold which has been mold
clamped, and an ejection section for holding the plurality of
containers, while maintaining a blow molding pitch, and
ejecting the plurality of containers from the blow cavity
mold, which has been mold opened, to an ejection position
outside the blow cavity mold, the blow molding machine
further comprising a delivery unit for delivering the plurality
of containers located at the ejection position to a post-
process subsequent to the blow molding machine, wherein
the delivery unit includes a rail for holding, delivering and
guiding the plurality of containers, and an elevation block
raised and lowered relative to the rail, and the elevation
block includes a plurality of blades, an endless member
having the plurality of blades fixed thereto at the blow
molding pitch, and a drive portion for driving the endless
member to run.

According to the above-mentioned first aspect of the
present invention, the plurality of containers eject to the
ejection position outside the blow cavity mold by the
ejection section of the blow molding machine are held on the
rail. In the elevation block raised or lowered with respect to
the rail, the plurality of blades are inserted between the
plurality of containers, and the endless member having the
plurality of blades fixed thereto at the blow molding pitch is
driven and run by the drive portion. Thus, the plurality of
containers are pushed by the plurality of blades, and deliv-
ered to the device outside the blow molding machine, with
the blow molding pitch being maintained along the rail.
After the delivery action, the elevation section returns to the
original position. When a plurality of containers blow
molded next time are ejected to the ejection position, there-
fore, the plurality of containers do not interfere with the
plurality of blades.

Moreover, the plurality of containers are pushed by the
plurality of blades, whereby they are maintained at the blow
molding pitch and delivered. Thus, the risk that the contain-
ers being delivered will collide with each other, resulting in
damage to the container, is reduced. Furthermore, the speed
of the plurality of blades in charge of the delivery action for
the containers can be easily adjusted by adjusting the drive
speed or the like of the drive portion. Thus, the act of
delivering the blow-molded container to the post-process
becomes stable, and the delivery action can be easily
adjusted in conformity to the device of the post-process.

A second aspect of the present invention is the blow
molding machine according to the first aspect of the inven-
tion, further comprising a machine base on which the blow
molding section is mounted, wherein the delivery unit
protrudes from the machine base along a container delivery
direction orthogonal to the opening/closing direction of the
blow cavity mold.

According to this feature, the ejection section allows the
plurality of containers to move rectilinearly along the con-
tainer delivery direction from the mold-opened blow cavity
mold and ejects them to the ejection position, and the
delivery unit may further carry the plurality of container
outward along the container delivery direction. By protrud-
ing the delivery unit from the machine base toward the
container delivery direction, at least a part of the delivery
unit can be arranged to overlap the device of the post-
process in a plan view. By so doing, it is not necessarily
required to add a container transport device for coupling the
blow molding machine and the device of the post-process, or
to protrude the structure of a portion of the device of the
post-process, which is supplied with the container, toward
the blow molding machine.
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A third aspect of the present invention is the blow molding
machine according to the second aspect of the invention,
wherein the rail includes a pair of rail members which, with
the plurality of containers being in an upright state where a
neck portion of each container faces upward, supports from
below a flange portion provided in the neck portion, the pair
of rail members being arranged along the container delivery
direction, and each of the plurality of blades pushes the neck
portion.

According to this feature, the plurality of blades can push
the neck portions having the flange portions supported by
the pair of rail members. In this manner, the plurality of
containers are delivered smoothly along the rail, with the
upright state thereof being maintained.

A fourth aspect of the present invention is the blow
molding machine according to the third aspect of the inven-
tion, wherein each of the plurality of blades includes a
protruding piece to be inserted between the paired rail
members, and the protruding piece pushes the flange por-
tion.

According to this feature, the flange portion running on
the rail is itself pushed. Thus, the delivery action on the
container is further stabilized, and the tilt or the like of the
container is further reduced.

A fifth aspect of the present invention is the blow molding
machine according to the third or fourth aspect of the
invention, further comprising a rail drive portion for driving
at least one of the paired rail members to drop the plurality
of containers at the ejection position.

According to the above feature, the rail drive portion is
drivably controlled by a container discharge mode signal or
the like to perform opening driving for widening the spacing
between the paired rail members, whereby containers during
preliminary operation or containers conformed to a molding
failure signal can be dropped. By this measure, supply of
containers to the post-process subsequent to the blow mold-
ing machine can be stopped.

A sixth aspect of the present invention is the blow
molding machine according to any one of the third to fifth
aspects of the invention, wherein the pair of rail members is
supported to be retreatable to a position which does not
interfere with a carry-in/carry-out path of the blow cavity
mold parallel to the container delivery direction.

The direction of container delivery by the delivery unit,
and the carry-in/carry-out path where the blow cavity mold
is carried into or out of the blow molding machine, substan-
tially coincide with each other, with the result that the rail
presents an obstacle during carry-in and carry-out of the
blow cavity mold. Thus, the pair of rail members is rendered
retreatable, thereby lessening burden on the carry-in and
carry-out operation for the blow cavity mold.

A seventh aspect of the present invention is the blow
molding machine according to any one of the first to sixth
aspects of the invention, wherein the blow cavity mold can
be switched between a first blow cavity mold whose blow
molding pitch is a first blow molding pitch and a second
blow cavity mold whose blow molding pitch is a second
blow molding pitch, the second blow molding pitch being n
times (n is an integer of 2 or more) the first blow molding
pitch, and the plurality of blades are fixed to the endless
member at the first blow molding pitch.

As mentioned above, as long as the second blow molding
pitch is n times the first blow molding pitch, the plurality of
blades fixed to the endless member at the first blow molding
pitch can be shared between the first and second blow cavity
molds.
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An eighth aspect of the present invention is a blow
molding machine comprising an injection molding section
for injection molding a plurality of preforms, and a blow
molding section for stretch blow molding a predetermined
number of the preforms, at a time, into containers, the blow
molding machine further comprising a transport section
including an intermittent transport section for intermittently
transporting the predetermined number of preforms along a
transport path, a transfer section for gripping the predeter-
mined number of preforms being transported on the trans-
port path by the intermittent transport section, and transfer-
ring the predetermined number of preforms to the blow
molding section, a discharge section, provided downstream
of the transfer section on the transport path, for discharging
the preforms from the transport path, and change means for
making a change in at least one of an injection molding cycle
time and a blow molding cycle time, and making a change
in the transport speed of the preform by the transport section
in accordance with the change, wherein if some of the
plurality of preforms go beyond the transfer section at a
timing, at which the transfer section transfers the preform to
the blow molding section, in association with the changes by
the change means, the transport section transports the pre-
determined number of preforms to the discharge section.

By so doing, even if the injection molding cycle time or
the blow molding cycle time is changed during normal
operation, constant molding can be performed without stop-
ping the machine, so that an increased production efficiency
is obtained.

A ninth aspect of the present invention is the blow
molding machine according to the eighth aspect of the
invention, further comprising a heating section equipped
with a heater for heating the preforms being continuously
transported on the transport path, wherein the change means
further changes the output of the heater.

According to the above feature, the preform can be heated
to a more suitable temperature by the heating section, and
the quality of the container formed by blow molding is
improved.

A tenth aspect of the present invention is a blow molding
machine comprising an injection molding section for injec-
tion molding a preform, and a blow molding section for
stretch blow molding the preform into a container, the blow
molding machine further comprising a cooling section for
forcibly cooling the preform injection molded by the injec-
tion molding section, and a preform transport section for
holding the preform injection molded by the injection mold-
ing section, and transporting the preform to the cooling
section, wherein the preform transport section has an inser-
tion portion to be inserted into a neck portion of the preform,
a suction holding portion for sucking the interior of the
preform, with the insertion portion being inserted into the
neck portion of the preform, to hold the preform, and a grip
mechanism portion equipped with an openable and closable
chuck portion and gripping from outside the neck portion of
the preform having the insertion portion inserted into the
neck portion.

According to the above feature, when the preform is
transported to the cooling section, occurrence of concave
deformation in the barrel portion of the preform can be
suppressed. Thus, the quality of the container formed by
blow molding is improved.

An eleventh aspect of the present invention is the blow
molding machine according to the tenth aspect of the
invention, wherein the preform transport section stops suc-
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tion of the interior of the preform by the suction holding
portion when the preform is gripped by the grip mechanism
portion.

According to the above feature, when the preform is
transported to the cooling section, occurrence of concave
deformation in the barrel portion of the preform can be
suppressed more reliably.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plan view showing a blow molding machine
and a device of a post-process subsequent thereto.

FIG. 2 is a side view of the blow molding machine shown
in FIG. 1.

FIG. 3 is a front view of a delivery unit located at a retreat
position.

FIG. 4 is a side view of the delivery unit located at the
retreat position.

FIG. 5 is a front view of the delivery unit located at a
delivery action position.

FIG. 6 is a side view of the delivery unit located at the
delivery action position.

FIGS. 7(A), 7(B) are views showing the relation between
a blade and a rail.

FIG. 8 is a view showing a support mechanism for the rail.

FIG. 9 is a view showing driving of the rail to open it.

FIG. 10 is a front view showing a modification of the
delivery unit.

FIG. 11 is a front view showing another modification of
the delivery unit.

FIG. 12 is a plan view showing an example of the blow
molding machine to which the present invention is applied.

FIG. 13 is a view showing an example of an injection
molding machine.

FIG. 14 is a block diagram showing the schematic con-
figuration of the injection molding machine.

FIGS. 15(a) to 15(¢) are views showing an example of
screens of an input device constituting the injection molding
machine.

FIG. 16 is a view showing a cooling section having a
preform discharge function.

FIG. 17 is a view showing a preform carry-out device
provided at an intermittent transport position.

FIG. 18 is a bottom view showing a grip mechanism
portion of a preform transport section.

FIG. 19 is a partially sectional view showing the grip
mechanism portion of the preform transport section.

FIG. 20 is a partially sectional view showing the grip
mechanism portion of the preform transport section, the
view illustrating the actions of the grip mechanism portion.

FIG. 21 is a partially sectional view showing the grip
mechanism portion of the preform transport section, the
view illustrating the actions of the grip mechanism portion.

MODE FOR CARRYING OUT THE INVENTION

An embodiment of the present invention will now be
described in detail using the accompanying drawings. The
embodiment explained below does not unduly limit the
contents of the invention described in the scope of the
claims. Moreover, not all of the features described below are
the indispensable constituent features of the invention.

1. Blow Molding Section and Ejection Section

A blow molding machine 1 has a blow molding section
10, a delivery unit 100, and an ejection section 20 for
ejecting a bottle (container) from the blow molding section
10 toward the delivery unit 100.
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The blow molding section 10 provided on a machine base
2 of the blow molding machine 1 blow molds a preform P
into a bottle B within a blow cavity mold 11 having a pair
of'blow cavity split molds 11A, 11B, as shown in FIG. 2. The
blow cavity split molds 11 A, 11B are fixed to mold clamping
plates 12A, 12B. The mold clamping plates 12A, 12B are
coupled, for example, to toggle mechanisms 13A, 13B. The
toggle mechanisms 13A, 13B are driven by mold clamping
mechanisms (not shown), whereby the blow cavity split
molds 11A, 11B are mold-opened, mold-closed, and mold-
clamped in directions of arrows D1 in FIG. 2.

The ejection section 20 holds the bottles B while main-
taining a blow molding pitch, and ejects the bottle B from
the mold-opened blow cavity mold 11 to an ejection position
within the delivery unit 100 outside the blow cavity mold 11.
For this purpose, the ejection section 20 has a pair of arms
21 for gripping a neck portion of the bottle B, air cylinders
22 for moving the pair of arms 21 to open and close, guide
rails 23 for rectilinearly moving and guiding the pair of arms
21 and the air cylinders 22, and a rectilinear drive portion
(not shown) for driving the pair of arms 21 and the air
cylinders 22 along the guide rails 23. As the paired arms 21,
the largest number of them that can be simultaneously
molded in the blow molding section 10, for example, 8 pairs
of the arms 21, are provided. The pair of arms 21 grips the
neck portion of the blow-molded bottle B by the closing
drive of the air cylinders 22 after blow molding, but before
the mold opening of the blow cavity mold 11. Then, the pair
of arms 21 is moved in the direction of an arrow D2 in FIG.
1 along the guide rails 23 to transport the bottle B to the
ejection position within the delivery unit 100. The direction
of the arrow D2 in FIG. 1 is a direction orthogonal, in a
horizontal plane, to the directions of the arrows D1 in FIG.
2. At the ejection position, the pair of arms 21 is driven to
open by the air cylinders 22, and the bottle B is delivered to
the delivery unit 100. Then, the pair of arms 21 is moved to
return to the blow blowing section 10 along the guide rails
23.

2. Delivery Unit

2.1 Structure of Delivery Unit

FIG. 1 shows the blow molding machine 1 and, for
example, a filling device 200 of a post-process subsequent
thereto. At least a part of the delivery unit 100 can be
provided to protrude from the machine base 2 of the blow
molding machine 1 in the direction of the arrow D2 in FIG.
1. The part of the delivery unit 100 protruding beyond the
machine base 2 can extend to a portion above a machine
base 202 of the filling device 200. Thus, there is no need to
add a container transport device for coupling the blow
molding machine 1 and the filling device 200, or to protrude
the structure of a portion of the filling device 200, which is
supplied with the container, toward the blow molding
machine 1. On the machine base 202 of the filling device
200, a transport device 210 can be provided for transporting
the bottle B delivered from the delivery unit 100.

The delivery unit 100 will be explained by reference to
FIG. 3 to FIG. 9 in addition to FIG. 2. FIGS. 3 to 6 show
three types of bottles, B1 to B3, with different lengths and
outer diameters, among many types of bottles B blow
moldable by replacing the blow cavity mold 11 of the blow
molding machine 1. The small bottles B1 can be blow
molded at a first blow molding pitch P1. The relatively large
bottles B2, B3 are molded at a second blow molding pitch
P2. P2=nxP1 where n is an integer of 2 or more. In the
present embodiment, the number of the small bottles B1 to
be simultaneously blow molded is set at 8, while the number
of the large bottles B2, B3 to be simultaneously blow
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8
molded is set at 4, with P2=2xP1. The delivery unit 100 may
be supplied with the preform P, for example, when the blow
molding machine 1 is in a preliminary operation. Handling
of the preform P in the delivery unit 100 will be described
later.

As shown in FIG. 2 to FIG. 6, the delivery unit 100
includes a rail 102 for holding, delivering and guiding the
container B (one of B1 to B3), and an elevation block 110
to be raised or lowered relative to the rail 102. The rail 102
has a pair of rail members 102A, 102B which are opposed
to each other, and supports from below a flange portion (e.g.,
support ring) provided in a neck portion N of the bottle B,
as shown in FIG. 4 and FIG. 6.

Here, the rail 102 of the delivery unit 100 supports the
flange portion F of the bottle B, whereas the arms 21 of the
ejection section 20 grip the neck portion N excluding the
flange portion F, as shown in FIG. 2. Since the rail 102 does
not interfere with the arms 21, as seen here, it is not
necessary to open and close the rail 102 with respect to the
plurality of bottles B transported to the ejection position
within the delivery unit 100 by the arms 21 of the ejection
section 20. When the arms 21 are driven to open, at the
ejection position, by the air cylinders 22, the bottle B is
delivered from the arms 21 to the rail 102. Then, the arms
21 can be moved to return toward the blow molding section
10.

The elevation block 110 includes a plurality of blades 112,
a belt (in a broad sense, an endless member) 114 to which
the plurality of blades 112 are fixed at the first blow molding
pitch P1, and a drive portion, for example, a motor (not
shown) for rotationally driving a drive pulley 116 A, one of
a plurality of pulleys 116 A, 116B, 116C over which the belt
114 is passed. The motor drives the belt 114 via the drive
pulley 116A to run it. The other two pulleys are a driven
pulley 116B, and a tension pulley 116C.

The elevation block 110 can be raised and lowered, with
respect to the rail 102, between a retreat position shown in
FIGS. 3, 4 and a delivery action position shown in FIGS. 5,
6. For this purpose, an upper stationary platen 120 is
provided in the blow molding machine 1, and a height
reference plate 122 is fixed below the upper stationary platen
120, as shown in FIG. 2. Below the height reference plate
122, a height adjustment plate 126 is disposed whose height
position can be adjusted relative to the height reference plate
122 by the rotation of an adjustment knob 124.

FIGS. 3 to 6 show the elevation block 100 raised or
lowered with respect to the height adjustment plate 126. An
elevation drive portion, for example, an air cylinder 130,
elevation guide portions 132, and stopper rods 134 are
arranged on the height adjustment plate 126.

The elevation block 110 has an elevation frame 118
loaded with the blades 112, belt 114, pulleys 116 A to 116C,
and motor or the like (not shown). A rod 131 of the air
cylinder 130 is fixed to the elevation frame 118. Guide shafts
119 to be ascendingly and descendingly guided by the
elevation guide portions 132 are also fixed to the elevation
frame 118. When the elevation block 110 is located at the
retreat position, as shown in FIG. 3, the elevation frame 118
contacts the stopper rods 134, so that the elevation block 110
raised by the air cylinder 130 is maintained at the retreat
position.

2.2 Actions of Elevation Unit

When the delivery unit is located above at the retreat
position, as shown in FIGS. 3 and 4, the arms 21 moved to
the ejection position are driven to open by the air cylinders
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22, whereupon the bottle B is delivered from the arms 21 to
the rail 102. Then, the arms 21 are moved to return toward
the blow molding section 10.

Then, the rod 131 of the air cylinder 130 is pushed down.
As a result, the elevation block 110 having the guide shafts
119 ascendingly and descendingly guided by the elevation
guide portions 132 is lowered to the delivery drive position
shown in FIGS. 5 and 6. By this action, the plurality of
blades 112 are arranged at positions upstream, in a bottle
delivery direction D2 (FIG. 5), of the neck portion N of the
bottle B supported on the rail 102.

In order that the blade 112 is inserted into the height
position of the neck portion N of the bottle B, there is
provided the height adjustment plate 126 (FIGS. 2 to 6)
whose height position relative to the height reference plate
122 can be adjusted by the rotation of the adjustment knob
124 shown in FIG. 2. The height adjustment of the height
adjustment plate 126 can be made also when the length or
the like of the neck portion N of the bottle B to be blow
molded is different.

After lowering of the elevation block 110, the drive pulley
116A is driven by the motor (not shown). As a result, the
lower side of the belt 114 of the vertically opposing sides of
the belt 114 in FIG. 5 is moved in the direction of the arrow
D2 in FIG. 5. The plurality of blades 112 fixed to the lower
side of the belt 114 are also moved in the direction of the
arrow D2 integrally with the lower side of the belt 114. On
this occasion, each of the plurality of blades 112 runs idly for
a while, and then contacts the neck portion N of the bottle
B. The plurality of blades 112 continue to move in the
direction of the arrow D2 integrally with the belt 114.
Because of this motion, the plurality of bottles B are pushed
by the plurality of blades 112, and transported along the rail
102, with the blow molding pitch being maintained. The
blow molding pitch refers to the first blow molding pitch P1
for the small bottles B1, and the second blow molding pitch
P2 for the large bottles B2, B3. Thus, the bottles B pushed
by the blades 112 do not collide with each other. Nor are the
bottles B damaged or deformed.

In the present embodiment, the bottle receiving position
S1 (FIG. 1) of the transport device 210 in the filling device
200 shown in FIG. 1 lies downstream, in the delivery
direction D2, of a release position SO (FIG. 5) where the
blade 112 separates from the bottle B. In this case, the bottle
B separating from the blade 112 at the release position S0
continues to run by an inertial force, arriving at the bottle
receiving position S1. The bottle B delivered to the transport
device 210 is then transported by the transport force of the
transport device 210. The plurality of bottles B pushed by
the plurality of blades 112 arrive at the release position S0
and the bottle receiving position S1 at differential times.
Thus, even on the side downstream of the release portion S0,
the bottles B do not collide with each other, and the bottles
B are neither damaged nor deformed.

In the present embodiment, moreover, the drive portion,
e.g., motor, for driving the blades 112 and the belt 114 to run
can have a rotational speed easily adjusted by an electric
current, voltage, pulse number or the like. By so doing, the
bottle B being pushed by the blade 112 can be allowed to run
stably while maintaining its erected state, without tilting.
Furthermore, the speed of the bottle B arriving at the bottle
receiving position S1 needs to be within a constant range.
However, this speed for arrival is the inertial velocity of the
bottle B, so that it depends not only on the speed of the bottle
B at the release position S0, but also on the size or weight
of the bottle B. In the present embodiment, the motor speed
can be adjusted in conformity with the size or weight of the
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bottle B. Hence, it is easy to ensure the arrival speed within
a predetermined range at the bottle receiving position S1.

Since the rod 131 of the air cylinder 130 moves backward
after the delivery action, the elevation block 110 is returned
to the retreat position shown in FIGS. 3 and 4. Thus, when
the bottle B blow-molded subsequently is carried outward to
the ejection position, the bottle B does not interfere with the
blade 112.

2.3 Relation Between Blade and Rail

FIGS. 7(A), 7(B) show the relation between the rail 102
and the blade 112. In each of the cases shown in these
drawings, the blade 112 is required not to interfere with the
rail 102. In FIG. 7(A), the lower end of the blade 112 is
positioned above the rail 102. Thus, the blade 112 does not
interfere with the rail 102. In this case, the blade 112 pushes
the neck portion N lying above the flange portion F of the
bottle B. In FIG. 7(B), the blade 112 includes a protruding
piece 112A inserted between the paired rail members 102A
and 102B. In this case, the blade 112 pushes the flange
portion F of the bottle B by the protruding piece 112A. By
this action, the flange portion F running on the rail 102 is
itself pushed. Thus, moment acting on the bottle B is less
than in FIG. 7(A), with the result that the posture of the
bottle B during travel further stabilizes.

2.4 Support Mechanism for Rail

FIG. 8 shows an example of a mechanism for supporting
the rail 102. In FIG. 8, two arm support plates 140 are fixed
to the blow molding machine 1. One of the paired rail
members 102A, 102B is fixed to the free end of a nearly
L-shaped arm 144 which is swingable about a swing fulcrum
142 provided on each of the two arm support plates 140.

FIG. 8 shows a state in which the paired rail members
102A, 102B fixed to the two arms 144 indicated by solid
lines in FIG. 8 are set at positions enabling the bottle B to
run while being guided. The two arms 144 are swung from
these positions in the direction of an arrow D3 up to
positions indicated by broken lines. Such positions are the
retreat positions of the two arms 144.

By setting the two arms 144 at the retreat positions, the
paired rail members 102A, 102B do not interfere with the
blow cavity mold 11, when the blow cavity mold 11 shown
in FIG. 2 is carried out in the direction of the arrow D2 in
FIG. 1 for replacement, or when the blow cavity mold 11 is
carried inward in a direction opposite to the direction of the
arrow D2. Thus, a burden on replacement or maintenance
work for the blow cavity mold 11 is lessened.

Moreover, the above-mentioned retreat position is not
limited to the position in FIG. 8 at which the arm 144 has
been rotated about the swing fulcrum 142 through 180
degrees. In each of the paired arm support plates 140, a hole
145 is provided. After the arm 144 is rotated in the direction
of the arrow D3 up to a position beyond the hole 145, a
rod-shaped stopper member (not shown) is inserted through
the hole 145. The arm 144 has its position fixed on the arm
support plate 140 via the rod-shaped stopper member. Since
the distal position of the arm 144 (beside the rail 102) is not
high, the arm 144 is easily accessible to an operator, and
facilitates operation.

2.5 Discharge Action in Delivery Unit

As shown in FIG. 8, each of the paired rail members
102A, 102B can be fixed to a rod 151 which is driven for
forward and backward movement by an opening/closing
drive portion, e.g., air cylinder, 150 fixed to the arm 144. By
so doing, the pair of rail members 102A, 102B can be moved
to open and close in the directions of arrows D4.

During the action of receiving the bottle B from the
ejection section 20 onto the rail 102, there is no need to open
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and close the paired rail members 102A, 102B, as stated
earlier. I, at this time, the paired rail members 102A, 102B
are opened as shown in FIG. 9, the bottle B is not received
by the rail 102, but falls downward. That is, the delivery of
the bottle B to the filling device 200 of the post-process is
prohibited. The necessity for such a measure arises during
the preliminary operation of the blow molding machine 1, or
at the time of an abnormality when a molding failure has
been considered. Thus, the delivery of the bottle B to the
filling device 200 can be prohibited by driving the air
cylinders 150 for opening, in response to a signal issued
during a preliminary operation, an abnormality signal or the
like. During the preliminary operation of the blow molding
machine 1, a blow molding action is sometimes not per-
formed. In this case, the preform P, instead of the bottle B,
is transported to the delivery unit 100. In this case as well,
the pair of rail members 102A, 102B is similarly driven to
open, so that the preform P can be discharged without being
delivered to the filling device 200.

2.6 Modification of Delivery Unit

In the state where the delivery unit 100 is located above
at the retreat position (see FIG. 3), the bottle B supported on
the rail 102 may be pulled by static electricity to undergo a
positional displacement. For example, the bottle B may be
pulled in the direction opposite to the bottle delivery direc-
tion D2 (i.e., toward the blow cavity mold 11) by static
electricity occurring in the blow cavity mold 11 or the like,
with the result that the bottle B may be positionally dis-
placed. If the positional displacement of the bottle B occurs,
there is a possibility that the bottles B cannot be transported
appropriately by the plurality of blades 112.

To solve such problems, an air blow device may be
provided in the delivery unit 100. Concretely, a nozzle 161
of an air blow device 160 may be disposed between the
bottle B closest to the blow cavity mold 11, i.e., Bn, and the
blow cavity mold 11, as shown, for example, in FIG. 10. In
this condition, air is blown from the nozzle 161 toward the
bottle Bn along the bottle delivery direction D2, as indicated
by an arrow in the drawing, whereby the movement of each
bottle B due to static electricity can be restrained. Alterna-
tively, nozzles 162 of the air blow device 160 may be
arranged on the side, facing the blow cavity mold 11, of each
of the plurality of bottles B, as shown, for example, in FIG.
11. More concretely, the plurality of nozzles 162 are fixed to
the lower end of each of the paired rail members 102A, 102B
to blow air. That is, air is blown from both sides of the rail
where each bottle B is placed (in a direction oblique to D2).
By this action, the movement of each bottle B due to static
electricity can be suppressed more reliably.

3. Blow Molding Machine

An example of the blow molding machine 1 having the
above-mentioned delivery unit 100 is shown in FIG. 12.
However, the delivery unit 100 is omitted in FIG. 12. The
transport actions of the outlines of an injection molding step,
a cooling step, a heating step, a blow molding step, and an
ejection step for the preform P will be explained by reference
to FIG. 12. Details of the apparatus shown in FIG. 12 are the
same as those disclosed in W02012-057016. Of the symbols
assigned to arrows in FIG. 12, the arrows I1 to I8 signify
intermittent transport, while the arrows C1 to C3 mean
continuous transport. That is, the blow molding machine 1
is equipped with a transport section including a continuous
transport section for continuously transporting each preform
P along the transport path, and an intermittent transport
section for intermittently transporting a predetermined num-
ber of the preforms P along the transport path.
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In an injection molding section 300, N number of (N is an
integer of 2 or more) preforms P are injection molded in an
upright state in each of a plurality of rows, for example, 3
rows. In the case of the small bottle B1 shown in FIG. 3,
N=8 number of the preforms P are injection molded in each
row. In the case of the large bottles B1, B2 shown in FIG.
3, N=4 number of the preforms P are injection molded in
each row. For the N number, in each of 3 rows, of the
preforms P, an ejection device (not shown) holding the
preforms P in pots is intermittently transported in the direc-
tion of I1. Then, the preforms P are ejected from the pots by
a preform transport section, and transferred to a cooling
device 400. After the preforms P are held cooled for a
constant period of time by the cooling device 400, the
cooling device 400 reverses and lowers to deliver the N
number of the preforms P, at a time, to each of 3 rows of
transport jigs 510. Then, the transport jigs 510 are carried
out, one row at a time, toward a heating section 500.

The configuration of an injection molding device pro-
vided in the injection molding section 300 will now be
described. The configuration of the injection molding device
is the same as that described in JP-A-2009-34923, and will
thus be explained briefly here.

As shown in FIG. 13, an injection molding device 301
provided in the injection molding section 300 is a 4-piece
preform injection molding device. The 4-piece refers to a
lower base 310, an upper mold clamping plate 320, a lower
mold clamping board 330, and a movable board 340. The
lower foundation 310 is fixed to an upper part of a machine
base (not shown) installed on the floor. The lower foundation
310 supports a plurality of, e.g., four clamp shafts 350
ascendably and descendably via bearings (not shown).

The upper mold clamping board 320 is fixed to the upper
end side of the four clamp shafts 350, and ascends and
descends integrally with the four clamp shafts 350. The
lower mold clamping board 330 is fixed to the lower end
side of the four clamp shafts 350, and ascends and descends
integrally with the four clamp shafts 350. The movable
board 340 is disposed between the lower foundation 310 and
the upper mold clamping board 320, and is supported by
bearings (not shown) so as to be ascendable and descendable
along the four clamp shafts 350.

Also is provided a mold opening/closing drive means 360
which raises and lowers the movable board 340 between a
mold opening position and a mold closing position, with the
lower foundation 310 as a reference position. That is, the
movable board 340 can be raised and lowered by the mold
opening/closing drive means (first hydraulic cylinder) 360.
There is also provided a mold clamping means (second
hydraulic cylinder) 370 which raises and lowers the lower
mold clamping board 330, with the lower foundation 310 as
the reference position, to raise and lower the four clamp
shafts 350 and the upper mold clamping board 320 integrally
with the lower mold clamping board 330, thereby setting the
descent position of the upper mold clamping board 320 as a
mold clamping position.

The mold installed in the injection molding device 301 is
composed of a hot runner and an injection cavity mold
installed in the lower foundation 310, and a mold unit
supported by the movable board 340, but the illustrations of
these members are omitted herein.

A linear sensor 381 is fixed to a sensor rail 380 whose
upper end is fixed to the upper mold clamping board 320.
The linear sensor 381 detects the mold opening position and
the mold closing position, and also detects the slowdown
position of the movable board 340. Based on the detection
results of the linear sensor 381, the oil pressure state of the
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first and second hydraulic cylinders 360, 370 is adjusted, as
appropriate, whereby the movement of the movable board
340 is controlled.

In the present embodiment, a hydraulic circuit 700 for
supplying and discharging oil is connected to oil chambers
of the first and second hydraulic cylinders 360, 370. For the
hydraulic circuit 700, the existing configuration may be
adopted (see, for example, JP-A-07-251419), so that its
example will be briefly explained here. In the present
embodiment, the hydraulic circuit 700 is composed of an oil
pump 710 and a tank 720, and a switching valve (high
response proportional flow control valve) 730 provided in an
oil path between the oil chambers. The switching valve 730
is an electromagnetically driven switching valve equipped
with an input port connected to the oil pump 710, and a drain
port leading to the tank 750.

The actions of the oil pump 710 and the switching valve
730 constituting the hydraulic circuit are controlled by a
control section. As shown in FIG. 14, a control section 750
has an action control means 751 which controls the actions
of the switching valve 730, etc. based on set information
entered from an input device 760. The set information is, for
example, information which needs to be set for determining
a mold opening/closing speed or the like. For example, the
set information is inputted by an operator operating the input
device 760 composed of a touch panel or the like. The
control section 750 also has a position detection means 752
for detecting the position of the movable board 340 or the
like based on the detection results of the linear sensor 381.
The action control means 751 controls, as appropriate, the
actions of the switching valve 730, etc. based on the detec-
tion results of the position detection means 752 as well as the
above set information. The control section 750 controls the
actions of the switching valve 730, etc. in this manner,
thereby appropriately adjusting the mold opening/closing
speed in the injection molding machine 301.

With conventional machines, it has been impossible to
make delicate adjustment of the mold opening/closing speed
in the injection molding machine. This is because an
increase in the mold opening/closing speed causes great
moment to the mold, imposing a burden on the machine side.
A decrease in the mold opening/closing speed, on the other
hand, has posed the problem of decreased productivity.

With the injection molding machine 301 according to the
present embodiment as described above, by contrast, the use
of the switching valve (high response proportional valve)
730 and linear sensor 381 at relatively low costs makes it
possible to effect the delicate adjustment of the mold open-
ing/closing speed that has been difficult with the conven-
tional machines.

As shown in an example of the setting screen of the input
device 760 in FIG. 15(a), for example, the operator enters,
at least as set information, a mold position Pol where mold
opening at a maximum flow rate is completed and speed
reduction starts, and an oil flow rate F1 at a position where
arbitrary mold opening speed reduction ends (e.g., Pod), in
connection with the mold opening action. In connection with
the mold closing action as well, the operator similarly enters
a mold position Po2 where mold closing at a maximum flow
rate is completed and speed reduction starts, and an oil flow
rate F2 at a position where arbitrary mold closing speed
reduction ends. By these measures, an optimum speed (flow
rate) curve is calculated based on predetermined functions
by the action control means 751, and drawn on the screen of
the input device 760.

In slowing down the opening/closing action, it is recom-
mendable to render the speed-down position closer to the
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start position, and decrease the flow rate/speed, for example,
as a speed curve is indicated by a dashed line in FIG. 15(b).
FIG. 15(b) shows the speed curve in the mold opening
action, but the same can be said of the mold closing action.
If it is desired to hasten the opening/closing action, on the
other hand, it is recommendable to render the speed-down
position closer to the stop position, and increase the flow
rate/speed, for example, as indicated by a dashed line in FIG.
15(¢). Even in such a case, a burden on the machine side is
less than in the conventional machines, and noises can also
be kept down.

According to the present embodiment, in connection with
the mold opening action, for example, pieces of set infor-
mation, such as an initial flow rate F3 at start of injection
mold opening, a position Po3 where mold opening at a
maximum flow rate is started after start of mold opening, a
maximum flow rate F4 during injection mold opening, a
position Po4 where mold opening speed reduction is termi-
nated, a flow rate F5 during a period from completion of
mold opening speed reduction until complete opening of the
mold, and a position Po5 of mold opening conformed to a
molded article, are automatically set by the action control
means 761. However, these pieces of set information may,
needless to say, be set manually by the operator.

The preform P injection molded in the injection molding
section 300 of such a configuration is delivered to the
cooling section 400 shown in FIG. 16 via a transport device
(not shown). The preform P is reversed in the direction of 12
in the cooling section 400 to be brought into an inverted
state, and the N number of preforms P are loaded, at a time,
onto 3 of the transport jigs 510 each having the transport
member 511 shown in FIG. 17.

The transport jig 510 is intermittently transported in the
direction of an arrow 13, and carried out onto a continuous
transport path. On the continuous transport path, a plurality
of the transport jigs are continuously transported along the
directions of arrows C1, C2, C3 by the driving force of
continuous drive sprockets 501, 502, 503 (continuous trans-
port section). During this process, the preform P undergoes
heating, while revolving on its axis, with a heater provided
in the heating section 500.

The transport jig 510 in engagement with the continuous
drive sprocket 503 is intermittently returned in the directions
of 14, 15, at a faster speed than in continuous transport, by
the intermittent driving of intermittent drive sprockets 504,
505 (intermittent transport section).

A predetermined number of the preforms P intermittently
transported by the intermittent transport section are trans-
ferred to the blow molding section 10 by the transfer section.
In the transfer section, N number of transport arms (not
shown) are used to transport N number of the preforms P
from the heating section 500 to the blow molding section 10.
The actions of the transport arms are to eject from the
transport jigs 510 the N number of preforms P in an inverted
state, and reverse them in the direction of an arrow 16 in FIG.
12 to bring them into an upright state. Then, the preform P
is delivered from the transport arms to the pair of arms 21
shown in FIG. 1, and carried into the blow molding section
10 (see an arrow 17 in FIG. 12). In other words, in the blow
molding section 10, the N number of preforms P injection
molded in the injection molding section 300 are fed divid-
edly n times (n is an integer of 2 or more) such that M
number of the preforms P (M=N/n, M is a natural number)
are stretch blow molded, at a time, to form M number of
products.

It is permissible to ready two sets of eight pairs of arms
21/set and simultaneously perform the action of carrying the
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preforms P into the blow molding section 10 (the action
indicated by an arrow 17 in FIG. 12), and the action of
carrying the bottles B after blow molding out to the ejection
position PO (the action indicated by an arrow 18 in FIG. 12).
The bottles B transported to the ejection position PO are
delivered to the filling device 200 of the post-process by the
aforementioned delivery unit 100.

Discharge of the preform P not blow molded can be
performed even at a location other than the delivery unit
100. Two positions, P1 and P2, indicated in FIG. 12 repre-
sent the positions where the discharge action for the preform
P can be performed. The position P1 shown in FIG. 12 refers
to the cooling section 400 shown in FIG. 16, and the position
P2 shown in FIG. 12 is the intermittent transport position of
the transport jig 510 having the transport member 511 shown
in FIG. 17.

The cooling section 400 can have a total of 48 cooling
pots 410, i.e., 16 of the cooling pots per row when viewed
in a cross section, and a reversal portion 420 supporting the
cooling pots 410, as shown, for example, in FIG. 17. The
cooling pot 410 is cooled with a cooling medium circulating
through a cooling medium passage 412. The cooling pot 410
has a suction hole 414 for sucking the preform P to attract
it to the inner surface of the pot. The reversal portion 420 can
be reversed about a shaft 422. The preform P ejected from
the injection molding section 300 is suction held, for
example, by a suction holding portion 431 of a preform
transport device 430 shown in FIG. 16, and transported to
the cooling section 400, where the preform P is delivered to
the cooling pot 410. The cooling pot 410 cools the preform
P in an upright state before the reversal portion 420 is driven,
and in an inverted state after the reversal portion 420 is
driven.

The reversal portion 420 enables the preform P to be
dropped by stopping suction in the suction hole 414, or
ejecting air from the suction hole 414, when the preform P
is in an inverted state. Such dropping control over the
preform P is utilized, for example, at the time of stopping the
operation based on an injection molding failure (in the event
of an abnormality). Since an unnecessary preform does not
need any more to be sent to a subsequent transport path, the
working efficiency of molding is improved.

At the intermittent transport position P2 in FIG. 12, on the
other hand, a preform carry-out device (carry-out section)
600 can be provided. During a normal operation, the pre-
form P is reversed after being ejected from the transport jig
510 at the reversal section as shown by an arrow 16 in FIG.
12, and is delivered to the pair of arms 21 for transport to the
blow molding section 10. Thus, the preform P is not trans-
ported to the intermittent transport position P2. In a prelimi-
nary operation to be described later, however, the preform P
is transported up to the intermittent transport position P2
without being transported to the blow molding section 10 at
the transport section.

The transport member 511 provided on the transport jig
510 intermittently transported at the intermittent transport
position P2 has a holding portion 513, which is inserted into
the neck portion N, the holding portion 513 being fixed to an
upper end part of an autorotation shaft 512 to be driven so
as to revolve on its own axis in the heating section 500, as
shown in FIG. 17. The lower end side of the autorotation
shaft 512 is guided by the rail 520, and is also rotationally
guided by a driven sprocket 506.

The preform carry-out device (carry-out section) 600 has
a rotating shaft 602 rotating together with the driven
sprocket 506. At a plurality of locations in the circumfer-
ential direction of the rotating shaft 602, elevation guide
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rails 604 are fixed. Elevation members 610 to be guided
upwardly and downwardly movably by the elevation guide
rails 604 are provided, and two arms 612,614 extending
horizontally are fixed to the elevation member 610. The arm
612 is disposed below the flange portion F of the preform P
being intermittently transported, while the arm 614 supports
a barrel portion Bo of the preform P.

Onto the rail 520, an end cam 530, for example, is fixed
as a drive portion for driving the elevation member 610 to
move upwardly and downwardly. The elevation member 610
is provided with a cam follower 616 to be brought into
contact with the end cam 530. While the preform P and the
elevation member 610 are moving half around the periphery
of the driven sprocket 506, the elevation member 610 is
pushed upward by the end cam 530. By this action, the arm
612 pushes up the flange portion F of the preform P, whereby
the neck portion N of the preform P is released from the
holding portion 513 of the transport member 511.

At the intermittent stop position P2 is further disposed a
push-down member 540 protruding in an upper region of the
preform P released from the transport member 511. A
leading end part 540A of the push-down member 540
interferes with the barrel portion Bo of the preform P to
impart to the preform P an external force pushing down the
preform P. On this occasion, a centrifugal force acting on the
preform P is also utilized, whereby the preform P can be
dropped outside the blow molding machine 1 and dis-
charged. The push-down member 540 may be driven to
move forward and backward.

The discharge of the preform P at the intermittent trans-
port position P2 can be performed during a preliminary
operation, for example, in setting the molding conditions.
This enables the heated preform P to be discharged before
being transported to the blow molding section 10. In this
manner, the preform P is discharged without passing through
the blow molding section 10, so that work efficiency is
increased.

If the injection molding cycle time or the blow molding
cycle time is changed during the normal operation, the
preform P is discharged by the preform carry-out device
(carry-out section) 600 located at the intermittent transport
position P2.

With the structure of the present embodiment, within one
cycle time for injection molding of 3 rowsxN number of
preforms P, a blow molding step for N number of bottles B
is implemented 3 times. That is, the injection molding cycle
time is set to be 3 times or more the blow molding cycle
time. If the injection molding cycle time is less than 3 times
the blow molding cycle time, it becomes impossible to blow
mold all the preforms P. Thus, redundant preforms P on the
transport path are discharged by the preform carry-out
device (carry-out section) 600. The injection molding cycle
time may be determined, as appropriate. For example, it is
set at the same period of time as the time interval for
insertion of the ejection device (pot) which is placed into and
out of the injection molding section 300 for the carry-out of
the molded preforms P. When 8000 of preforms per hour are
to be molded using an injection mold equipped with 3
rowsx8 cavities, the injection molding cycle time is about
10.8 seconds (3600 seconds/(8000/(3x8))). At intervals of
this time, the ejection device is loaded into and unloaded
from the injection molding section 300. Within this period of
time, moreover, preform transfer from the cooling section
400 to the transport jigs 510 has to be completed. That is, the
plurality of (3 rows in the present embodiment) transport
jigs 510 relevant to the previous injection molding cycle
need to be carried out toward the heating side, while the



US 9,446,552 B2

17

same number of empty transport jigs 510 should be kept in
a wait state below the cooling section 400. As for the speed
of the transport jig 510, if the entire length of the transport
jigs 510 bearing the blow batch number (N, 8 in the present
embodiment) of preforms P is 500 mm, it follows that the
transport jigs 510 are made to proceed over the distance
corresponding to the 3 rows (500x3) within 10.8 seconds.
Concretely, the transport jig speed takes a value of about
138.9 mm/second (500 mmx3/10.8 seconds). A speed
change to the transport jigs 510 being continuously trans-
ported is effected by the continuous rotation drive sprockets
501, 502, 503. The injection cycle time has a close relation
to the amount of production. That is, a reduction in the
injection molding cycle time leads to an increase in the
production amount of the preforms P and, eventually, the
bottles B. Prolongation of the injection molding cycle time,
conversely, results in a decreased production volume.

Furthermore, the blow molding cycle time, with this
injection molding cycle time being maintained, is deter-
mined to have an upper limit value of about 3.6 seconds,
because these preforms P are divided into 3 batches and
blow molded.

During the molding operation, the injection molding cycle
time changed by shortening or prolongation is newly input-
ted using an input device for the injection molding cycle
time. As a result, the transport speed for the preform P is
changed by the control section (change means) for control-
ling the blow molding machine 1. In accordance with this
action, various operating instruments within the molding
machine, such as the ejection device and the preform trans-
port device, are also automatically changed in the operating
conditions and time.

As stated above, the predetermined number of preforms P
are intermittently transported to the transfer section. For
example, if the injection molding cycle time is updated to a
shorter time (from 10.8 seconds to 10.5 seconds) in order to
increase the production quantity, the transport speed is
changed from about 138.9 mm/second to about 142.9
mm/second accordingly. In this case, at a timing at which the
transfer section transfers the preform P to the blow molding
section 10, some of the predetermined number of preforms
P may be transported beyond the transfer section. That is, in
the present embodiment as mentioned above, if the injection
molding cycle time is less than 3 times the blow molding
cycle time, the transport of the preform P does not match the
timing of transfer in the transfer section, and it becomes
impossible to blow mold all the preforms P.

Whether or not the preform P is transported beyond the
transfer section at a predetermined timing as described
above is detected by a transfer timing detection section
provided upstream of the transfer section, concretely, at a
predetermined position of the drive sprocket 504.

In such a case, the rotational speed of the drive sprocket
504 is rendered higher than that at the ordinary transfer
speed so that the predetermined number of preforms P are
intermittently transported to the preform transport device
(carry-out section) 600 at the intermittent transport position
P2 via the driven sprocket 505 moving in synchronism with
the drive sprocket, and they are discharged from the trans-
port path at the carry-out section (automatic discharge
function). If the blow molding cycle time is changed to 3.7
seconds on the input device side for the purpose of adjusting
the molding conditions when the injection molding cycle
time is 10.8 seconds, the timing of transfer in the transfer
section is similarly delayed. In this case as well, the afore-
mentioned automatic discharge function is performed, so
that the machine is not stopped. In this manner, with the
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blow molding machine 1 in continuous operation, the injec-
tion molding cycle time or the blow molding cycle time can
be changed.

If the injection molding cycle time or the blow molding
cycle time is changed, moreover, it is preferred to further
change the output of the heater of the heating section 500 in
accordance with the change. If the injection cycle time is
shortened, for example, the transport speed of the preform P
is also increased. This means that the heating time of the
preform P becomes shorter than before change. This differ-
ence in the molding conditions poses a great problem in
obtaining a homogeneous molded product. Thus, after a
change in the transport speed, a fall in the temperature of the
preform P having passed the heating section 500 is detected,
and the detected value is given as feedback to increase the
heater output, thereby attaining a state where continuous
operation is possible under the same molding conditions. By
this procedure, the preforms can be heated at a more
appropriate temperature in the heating section 500, and the
quality of containers formed by blow molding can be
improved.

In the foregoing embodiment, the suction holding portion
(vacuum plug) 431 is used for transport, but the configura-
tion of the preform transport section 430 is not limited. As
shown in FIG. 18, for example, the preform transport section
430 may be equipped with a grip mechanism portion 432
along with the suction holding portion 431, and each pre-
form P may be transported from the injection molding
section 300 (ejection device 302) to the cooling section 400
by the suction holding portion 431 and the grip mechanism
portion 432. The suction holding portion 431 for holding the
preform P under suction is itself of the existing configura-
tion, and thus its explanation will be omitted herein (if
necessary, see W02012/057016).

As shown in FIGS. 18 to 21, the suction holding portion
(vacuum plug) 431 is fixed to a plug fixing plate 433. The
plug fixing plate 433 is fixed to a fixing plate 435 provided
above the plug fixing plate 433 via a chuck opening/closing
plate 434. The actual preform transport section 430 is
structured to have two of the fixing plates 435 connected
together, but for convenience of explanation, only one of
them placed on one side is illustrated.

The grip mechanism portion 432 includes a pair of chuck
members 436 provided in correspondence with a plurality of
(2 in the present embodiment) the suction holding portions
431 provided in parallel. The chuck member 436 is fixed to
one end (lower end) of a chuck coupling member 437 at an
end part on the side opposite to the preform P. The other end
(upper end) of the chuck coupling member 437 is pivotably
coupled to the plug fixing plate 433 by a shaft member 438.
The other end of the chuck coupling member 437 is also
coupled to the chuck opening/closing plate 434. In the
present embodiment, the chuck coupling member 437 is
formed in a nearly L-shape along the two sides of the plug
fixing plate 433 (see FIG. 18). The chuck coupling member
437 is coupled to the chuck opening/closing plate 434 at a
portion opposing one side of the plug fixing plate 433 which
is different from the junction with the plug fixing plate 433.
That is, the chuck coupling member 437 is configured to be
interlocked with the action of the chuck opening/closing
plate 434. As shown in FIG. 18, the chuck member 436
extends in the row direction of the preforms P so as to be
capable of gripping a plurality of (e.g., two) preforms P, and
is structured such that concave grooves 463a following the
contour of the preform P are formed at its sites of grip on the
preforms P. In this configuration, the number of the com-
ponents can be decreased to simplify the structure, and the
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opening/closing angle of the chuck member 436, if small,
can ensure adequate gripping function. It goes without
saying that the chuck member 463 may be provided inde-
pendently for each preform P.

Concretely, a roller 440 is rotatably provided on the chuck
coupling member 437, and the chuck coupling member 437
is in contact with the chuck opening/closing plate 434 via the
roller 440. The chuck opening/closing plate 434 is provided
between the plug fixing plate 433 and the fixing plate 435 so
as to be vertically slidable by a predetermined distance. A
spring member 441 is provided between the chuck opening/
closing plate 434 and the plug fixing plate 433, and the
chuck opening/closing plate 434 is normally urged upward
by the spring member 441, and is held in contact with the
fixing plate 435. An air cylinder 442 is connected to the
chuck opening/closing plate 434 (see FIG. 19), and the
actuation of the air cylinder 442 enables the chuck opening/
closing plate 434 to slide downward until it contacts the plug
fixing plate 434.

With such a configuration, the chuck coupling member
437 moves in association with the action of the chuck
opening/closing plate 434, so that the paired chuck members
436 open and close.

Concretely, in a state where the chuck opening/closing
plate 434 is located at an upper wait position by the urging
force of the spring member 44, namely, a state where the
plug fixing plate 433 contacts the chuck opening/closing
plate 434 via the roller 440, as shown in FIG. 20, the paired
chuck members 436 are closed with spring members (not
shown) to grasp the neck portion of the preform P from
outside. On the other hand, in a state where the chuck
opening/closing plate 434 is pressed by the air cylinder 442
to make contact with the plug fixing plate 433, as shown in
FIG. 21, the rollers 440 are rotated, and the paired chuck
members 436 connected thereto are opened in opposition to
the spring members (not shown) about the position of the
shaft member 438 as a fulcrum to liberate the preform P.
Upon release of the pressing force of the air cylinder 442, the
chuck opening/closing plate 434 is returned to the upper
wait position by the urging force of the spring member 440,
and the chuck members 436 are closed by the spring
members (not shown). That is, in the absence of a drive force
acting from outside, the chuck member 436 of the preform
transport section 430 maintains a closed state. Accordingly,
even if the machine makes an emergency stop, and the
supply of a power source such as air or electricity for each
actuator is cut off, the preform once grasped is not allowed
to fall. This can be said to contribute to the prevention of a
damage to the machine or the safety of operations.

The opening/closing action of the chuck member 436 may
be performed in cases as exemplified below. Concretely, as
shown in FIG. 20, when the chuck opening/closing plate 434
is slid downward by the air cylinder 442 to contact the plug
fixing plate 433, the paired chuck members 436 are closed
to grip the neck portion of the preform P from outside. On
the other hand, as shown in FIG. 21, when the chuck
opening/closing plate 434 is urged upward by the spring
member 441 to contact the fixing plate 435, the paired chuck
members 436 are opened to liberate the preform P.

As noted above, the preform transport section 430 is
equipped with the grip mechanism portion 432 along with
the suction holding portion 431. Thus, the preform transport
section 430 can hold, more reliably, the preform P injection
molded in the injection molding section 300 and transport it
to the cooling section 400. Since the preform P is gripped by
the grip mechanism portion 432, the suction force on the
preform P by the suction holding portion 431 can be
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weakened. Thus, the occurrence of concave deformation in
the barrel portion of the preform P in accordance with its
suction can be suppressed.

Furthermore, after the preform P held by the ejection
device 302 is gripped by the grip mechanism portion 432, it
is preferred to stop the suction of the interior of the preform
P by the suction holding portion 431. By this procedure,
occurrence of concave deformation in the barrel portion of
the preform P during transport of the preform P to the
cooling section 400 can be suppressed more reliably. Since
suction takes place during delivery of the preform P from the
ejection device 302, moreover, the suction holding portion
431 is fitted to the inside of the neck of the preform P,
whereby the top surface of the preform P can be brought into
reliable contact with the airtight site of the suction holding
portion 431. Consequently, trouble during transport associ-
ated with the positional inaccuracy (positional displace-
ment) of the preform P can be decreased markedly.

The present embodiment has been described in detail as
above, but it should be easily understandable to those skilled
in the art that many changes and modifications which do not
substantively deviate from the novel matters and effects of
the present invention can be made. Thus, all such modifi-
cations are to be included in the scope of the present
invention. For example, terms described, at least once,
together with different terms having a broader sense or the
same sense in the specification or drawings can be replaced
by such different terms anywhere in the specification or
drawings.

EXPLANATIONS OF LETTERS OR NUMERALS

1 blow molding machine, 2 machine base, 10 blow
molding section, 11 blow cavity mold, 20 ejection
section, 100 delivery unit, 102 rail, 102A, 102B pair of
rail members, 110 elevation block, 112 blade, 112A
protruding piece, 114 endless member (belt), 116A to
116C pulley, 142 swing fulcrum, 144 arm, 150 opening/
closing drive portion (air cylinder), 200 device of
post-process (filling device), 202 machine base, 210
transport device, B, B1 to B3 container (bottle), D1
opening/closing direction of blow cavity mold, D2
delivery direction, F flange portion, N neck portion, P
preform

The invention claimed is:

1. A blow molding machine, comprising:

a blow molding section for blow molding a plurality of
containers within a blow cavity mold which has been
mold clamped; and

an ejection section for holding the plurality of containers,
while maintaining a blow molding pitch, and ejecting
the plurality of containers from the blow cavity mold,
which has been mold opened, to an ejection position
outside the blow cavity mold,

the blow molding machine further comprising a delivery
unit for delivering the plurality of containers located at
the ejection position to a post-process subsequent to the
blow molding machine,

wherein the delivery unit includes

a rail for holding, delivering and guiding the plurality of
containers, and

an elevation block raised and lowered relative to the rail,
and

the elevation block includes

a plurality of blades,

an endless member having the plurality of blades fixed
thereto at the blow molding pitch, and

a drive portion for driving the endless member to run.
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2. The blow molding machine according to claim 1,
further comprising
a machine base on which the blow molding section is
mounted,
wherein the delivery unit protrudes from the machine base
along a container delivery direction orthogonal to an
opening/closing direction of the blow cavity mold.
3. The blow molding machine according to claim 2,
wherein
the rail includes a pair of rail members which, with the
plurality of containers being in an upright state where
a neck portion of each container faces upward, supports
from below a flange portion provided in the neck
portion, the pair of rail members being arranged along
a container transport direction, and
each of the plurality of blades pushes the neck portion.
4. The blow molding machine according to claim 3,
wherein
each of the plurality of blades includes a protruding piece
to be inserted between the paired rail members, and
the protruding piece pushes the flange portion.
5. The blow molding machine according to claim 3,
further comprising
a rail drive portion for driving at least one of the paired
rail members to drop the plurality of containers at the
ejection position.
6. The blow molding machine according to claim 4,
further comprising
a rail drive portion for driving at least one of the paired
rail members to drop the plurality of containers at the
ejection position.
7. The blow molding machine according to claim 3,
wherein
the pair of rail members is supported to be retreatable to
a position which does not interfere with a carry-in/
carry-out path of the blow cavity mold parallel to the
container delivery direction.
8. The blow molding machine according to claim 4,
wherein
the pair of rail members is supported to be retreatable to
a position which does not interfere with a carry-in/
carry-out path of the blow cavity mold parallel to the
container delivery direction.
9. The blow molding machine according to claim 5,
wherein
the pair of rail members is supported to be retreatable to
a position which does not interfere with a carry-in/
carry-out path of the blow cavity mold parallel to the
container delivery direction.
10. The blow molding machine according to claim 6,
wherein
the pair of rail members is supported to be retreatable to
a position which does not interfere with a carry-in/
carry-out path of the blow cavity mold parallel to the
container delivery direction.
11. The blow molding machine according to claim 1,
wherein
the blow cavity mold can be switched between a first blow
cavity mold whose blow molding pitch is a first blow
molding pitch and a second blow cavity mold whose
blow molding pitch is a second blow molding pitch, the
second blow molding pitch being n times (n is an
integer of 2 or more) the first blow molding pitch, and
the plurality of blades are fixed to the endless member at
the first blow molding pitch.
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12. A blow molding machine, comprising:

an injection molding section for injection molding a
plurality of preforms; and

a blow molding section for stretch blow molding a
predetermined number of the preforms, at a time, into
containers,

the blow molding machine further comprising

a transport section including an intermittent transport
section for intermittently transporting the predeter-
mined number of preforms along a transport path,

a transfer section for gripping the predetermined number
of preforms being transported on the transport path by
the intermittent transport section, and transferring the
predetermined number of preforms to the blow molding
section,

a discharge section, provided downstream of the transfer
section on the transport path, for discharging the pre-
forms from the transport path, and

change means for making a change in at least one of an
injection molding cycle time and a blow molding cycle
time, and making a change in a transport speed of the
preform by the transport section in accordance with the
change,

wherein if some of the plurality of preforms go beyond the
transfer section at a timing, at which the transfer section
transfers the preform to the blow molding section, in
association with the changes by the change means, the
transport section transports the predetermined number
of preforms to the discharge section.

13. The blow molding machine according to claim 2,

further comprising

a heating section equipped with a heater for heating the
preforms being continuously transported on the trans-
port path,

wherein the change means further changes an output of
the heater.

14. A blow molding machine, comprising:

an injection molding section for injection molding a
preform; and

a blow molding section for stretch blow molding the
preform into a container,

the blow molding machine further comprising

a cooling section for forcibly cooling the preform injec-
tion molded by the injection molding section, and

a preform transport section having:

an insertion portion to be inserted into a neck portion of
the preform,

a suction holding portion for sucking an interior of the
preform, with the insertion portion being inserted into
the neck portion of the preform, to hold the preform,
and

a grip mechanism portion equipped with an openable and
closable chuck portion which grips the preform from
outside the neck portion of the preform, wherein the
preform transport section is adapted to transport the
preform, which has been injection molded by the
injection molding section, to the cooling section with
the neck portion having the insertion portion therein,
and with the neck portion being gripped by the chuck
portion.

15. The blow molding machine according to claim 14,

wherein

the preform transport section stops suction of the interior
of the preform by the suction holding portion when the
preform is gripped by the grip mechanism portion.
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